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H01S003/10 , H01S003/17 
ABSTRACT: 

PURPOSE: To obtain an optical fiber amplifier of high gain 
exceeding the 

reflection attenuation loss among parts and of low noise by 
connecting two 

optical amplification fibers with a circulator and by allowing them 
to operate 

in a range where they do not oscillate. 

CONSTITUTION: Each port of the circulator 1 having four 
parts is connected 

optically in order of la to lb to Ic to Id and to la. An input signal 
optical 

fiber 6 and an output signal optical fiber 7 are connected to a 
port la and a 

port Id respectively. Optical amplification fibers 8a and 8b are 
connected 

respectively to ports lb and Ic via silica fibers 11 in which the 
amount of the 

change of refractive index is high. The port of the multiplexed 
light output 

of an optical fiber coupler 5 is connected to one side of 
respective optical 

amplification fibers 8a, 8b via quartz fibers 11 in which the 
amount of the 

change of refractive index is high. A dielectric mult-layer thin 
film is 
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connected to the optical input port of one side of the fiber 
coupler 5 as a 

mirror 10. Further, two semiconductor modules are connected to 
the optical 

input port of the other side of the coupler 5 by synthesizing 
polarized waves. 

COPYRIGHT: (C)1994,JPO 



09/05/2004, EAST Version: 1.4.1 



(19)B*BH9W/f (JP> (12) ^ g| !|^ 1^ ^ ^ (A) 



(43)4^PHB ¥«6^(1994)llfl25B 



(SDInta' 
G0 2F 1/35 
G 0 2 B 27/28 
HOIS 3/07 
3/10 
3/17 



5 0 1 9316-2K 
A 9120-2K 

8934 -4M 
Z 8934-4M 

8934 -4M 



F I 





4«175- 109181 


(71)fflKA 


000004226 
















¥jS5^(1993) 5^118 




|l3ai5=fftffiKrt#»r-TB 1 # 6 ^ 








(72)36M« 












JfOKS^ft ffiKl*I$»r-TB 1 « 6 # 


H 














































(72)58M# 












M^^mmmn-Ts i # e ^ 


B 
















(74)ftaA 


#s!± urn 















(54) [«MO«»] 3t7r-f 



(57) imm 

^■t-^f JL ^' O^K- h 1 ^ 2^3 ^4 ^ 1 <OJ«t 

L , m^mmy r A ) ^(mm.zm/mm.'Ttmty 




'8a 



1 >, 1 b, 1 c, 1 (J-d?- K 
10-« 




09/05/2004, EAST Version: 1.4.1 



(2) 

1 

1 ^ 2 -* 3 -4 ^ 1 OflJiCg^i? § iiT V ^ a 1^- 

r ^ ^"^mmiz^/ty r^f'^A 7 r=7 imtL. mtyr lo 

i'^^%tk%yrA>'^^W^\izi!,\^X. 4-5f0,i^-h 
*n ^2-^3^4 ^ 1 <?5)it::Jg^$ixTV^S-9--^ J. U 

Y\z^-))'mmtyrA)^^m}^. 2m3<rir—v 20 
yrA )^<Tims^\,zmmm\^x'®mt^mm-h y 

[000 1] 

yrAm^\zmh\i<r>xhh, 

[00 02] 

\Wk(n^m%m%yrM<imm<r>'m},t.m3 30 

i-;l'2$:fflU|,, ¥«f4cti^'A-;»^2£03l£{i, 

( WT. WD M kSrf & ) £0^7 r ^ -y 7' 7 5 • 

tth. mmsm.'k%<thfi}hi<z^ 2m<r)^'^^'y 
•^s %mmy7A)^^<mmi^th.'^'ciMcr)%yrA>^ 

[ 0 0 0 3 ) MieWDMcO^e^T-^ A;^' vT^fcOV^T 

\i. mm. 1 9 9 \^%i-mmm^mk-^. c 

-190 '"t-iS'S#E^*J^7T-^A^-yr7J 

[00 04] tfc. lJ^*i03e7r^/-aili§|coi¥iMm 

^5^3 0 BfglT. 4.^;? je 

1^, fflea ic* ^^1=. p 1 1 itcB8*$n 

X\'^h, 50 



^#^^6-3 24368 

2 

[0005] 

jfe^ifi'Cli. 3K7T'f^N'fili§ll3fcv^Ts -?-^ofij#*f^ 

S(Mi.{f. r3t^siti/U-Xl2. Iz-ifA^jft 
imm. ©«6 0^5.^3 0Hj%ff, ea^ 

[0006J tt:, ftrnmyr^^wim^myx 

x'hi^. m.mmtR^mx'h^^-zi^. 3^-^^. 
vmx'mm^--^xx'h ■& 89f^7 r ^ ^ n'^ojs 

[0007] mm\i. mmmmmthtii^iz^j: 
mh:.t^zhh, 

[ 0 0 0 8 J i^m^<rmm:m\,z^<nmwimfm 
wsmm>i. imwmmmxf'mmfizi.nx'^i^ 

Mz-th. 
[0009] 

j^tc, -m^?Azi.h%y7^m^^i,i. m-mz\^ 

2-^3^A^\(r)mz\m^t\fz. 4-^0;K-h-S:^rt- 

A(r)ii'^-Y\z'&{nmmtyr^>^^mk\.. 2r 
3 b iz^ti^nmm^m yr^f 
L, wmmmyr^j<'(r>miz%y7^j<>n^vryi 
m.L. m.%y7^f^:fj'yry<r)--ji(r>r^-v\.zm. m 

[00 10] tfz. *^H3fcJ;S7t7r^/';tS«{i. 

3 ^4 ^ 1 (nmz^'^mzw^ t . 1 con<- b ica^j 

ti#ffl3t7r^A'S:. 4<04f-bt{ii:']m#ffl3K7r>f 
A'SrJgMLs 2St/^3c7),-lt-btc^^imB5IB7tli(@ffl 

7T-f A'S'^'^u. mmmyr^f^comizm^ 
imbxm&mmi&t^y ^ >\^^iitbx]^-^'t 
mmz^-^^^ti^^m^iii^A-jy^mm ttzcibi 

[0 0 11] Hufe^*^i/'i-/H±. ^i^ly-f. 

3K7 r ^ A^^AItt-S I. J: ^ t L/i3feg|5iRiT'J>l> . 
[00 12] 



09/05/2004, EAST Version: 1.4.1 



(3 

3 

[ 0 0 1 3 J m^t^^^yr-i^mm^m 

[00 14] zixizMl. ^f-^i^'-^*^:^l^i]^t^^. 

[ 0 0 1 5 ] 3tti1i5icoatWlc-:?^^Tl^BB-r 

^ . ^mm^cr,mmi. a -y h y -f x 1 1 - b y x 

[0017] immzm^xit. mLx\^m-^a. 
v—^t'^%T^vv'-9tnu<7)W&&^Lx\^hfz 

(iiixt/E2co^?-^8a) \,zmxLxmi'^^^m- 

•f 03fciM1i^!!!^«<±A< 0 . b'- h y X!6fy'-5:< 55: S 
COO 18] 

wmm^^xm&^zfimth. 

[0019] ^fc. ^lacfev^T. R-ffifg^^-r^s t 

[00 20] ;c:T', t-f. *^HBo^7r-<^N'tSil?§ 

<oiiitf!ii (01 ) m%mm2 m2) \.z^t%yr 
I.. 

[00 2 1 ] iai&l'''ll2^C43V>T. Iti-t-^aV- 40 
9. la, lb, Ic, lA\t^-^j.V—9\<r>^iit 

AW^^yVf^Xy ^iV-Sf. 5<iWDMC03t7T-^A' 

10l±^, 1 ll±iSAn:5^7r-fA''C'J)'5. MeWD 
lA<r>%yr^J^ijvr'7bLXi.t. 3t7r>f a'S:2*¥ 
fffci2at^*yBfM#^i[«®#Slo:LTf^L7t3K 
7r'fVN';<?>yr95:^l^Tfc'3, Cix(iJlie3Ki:<i-f3e 
tSr^i-^a-r^m^^tTV^I,. 50 



^^¥6-3 24368 

4 

[002 2] 3t«1iffl7r'fA'8a, 8b{±, 
A\ y-^^ H^^e7 r •< >'N':5r t'«0'>^r < t i 3 T 

^^(m^mmiiiz^mimyr^f<>Bei. sh^zm 
t mm Lxm^mm'a o t <r>x'h s . 

[0 023] -t-^al^-^'Hi, Bi^O'f-yh'; 

•^Af^T^-^-yh (Y IG) ij:K^yryf-m^ m 

m^}^) -^^tm^f-^z^^m^^fixm . ^cd 
mmi^yt<~ h izx:fj htzmm^ ^z&^thm'Fx-h 

[0 0 24 ] •f'Sri?*), l^-^iV-^'lco^f-h 1 a 
izX:fJ Uzmi.^- h 1 b izmil Sii. M b icA 
:h Ifcmi^- h 1 c iziht^iil .n<-hic izxu 

Ltzmi^-hl (Hzta-^j^ti. *f-M (HzX:hLfz 

mt^-hi aizmij-^ti^, mmz^^-hmcoim 
it. ^7^vu-i'bmm<Dm.i^ixt5*). ^-h 

1 b^ff)i^^ mif{^»^) {451^1 dBggtffi<. 
^-V 1 a^coj*^ {mum±it) «43 0 dBJiUit' 

[0025] aS3t{4frffitcM 1 0 ^iSa L^c5K7 7 ^ 
5-Cfl#3tt^lS$*i-Citti1§ffl7T^A'8 
a tC^A$ 3&\ * ;ttts K ^'X 7 ^ ^P:^ 4 5-:^ 
LT3ttS«lffl7r'fA8b(c^A$itS, AyhVN-X7 

[ 0 0 2 6 ] 5K7 r >f A'iM1iS«0»f^Sr||iH^ 
S. 

[ 0 0 2 7 ] «-^3KJ4Jlf- M a tTJtSix^K- M b 
\zm^ixh, ;K-hlbtc(45tJS6ffl7r-fA'8a*< 

7tJi1iffl7r-Y^'?8a&«f.5l^tc. mm^ixf^Mi 

stL/o^tJiMi <^%fz\t)^yy>^y^y ^)V9 AXWMX. 
x-m-m.mimy7^j^'& a sr§ /i,t:«jB§ii^A< 

/pfaiBUs ^-M bfc7Jlf-r-&. ^W3tJ4;K-h 1 c 
{cail* §il|3|Sftc5fetS1iffl7 r ^'8 b Srit<6§ix=5rA< 
/^.^EttliL^-M c\,zmh. ^<m^. lilBffl7t7T^ 

[0028] ClOidlc. l^-dfal^-^'llrfflV^-C^t 

x-t fzmm^i3^r>mim(niw&i%m-h z t 



09/05/2004, EAST Version: 1.4.1 



(4 

5 

[00 291 mmmi) mm. ^miommio 
100 30] :mmmi<r)^yr^y-<nmi. muz 

a^l b-*l c^l d^l a(^m.T^^(fij 
izm^ilXa*). ^-h 1 atfiA*^i-tffl7t7r^ 

ytf-hidiziitamm^yr^^-^imm 

V^l,. -en-?tlc7)3tetiipIffl7r^A'8aai^8bOta 
-':fe-0«t(ii§An5^7r-f^N'l ItrJtLT, 1.0 
1 7/1.3;umWDMc7)^7r'f >'N'X?'yr^5<7>^j$ 
iK{fJ:>J<0!K-h**SSg|$nTVM,. 7T'fA;^.y7'95 
W 1 . 3 m3tA:Hffl:J^- h WiM 1 0 h LT^«*^ 
IJill*^ 1.017/* m3teA:^ffl^- h iwfi 2 *C7)* 

coo 3 1 3 3ieJilBffl7r-^''^8aiai;8bi:LT. 7* 
y-t-tr^^A (Pr) I:a7tc5 0 Oppm^Jiot/"c 
X/'7Xfi^ZnF4-BaF2-LaF3-YFs-Al F3-L 20 

i F-NaF<7)m-^-H7«yfii!|*l7r-f A'SrfflV^yi. 
;I<07T^A(7)it®tf$||An<i3.4%-C. ;^-yh:t 
7S;g{ilAtinT'J)oyi. i§An:53l7r'fA'l Itilt 
@tff*llA n 3 . 5 -y h :t 7a^*(i 1 mf* 
o^. 7■/^litI7r-<>'^'ti^An5ll7r-^>'^'l 1 Sr, 
fe<0fcO(7)Si§ilqfc;{f7XSVfg7-n -/ &^«LTSS 

[0 0 32] l§An:5^7T-f''n 1 ^ dA— ^ 

TUpfftt. ^rssr/Atffcm (mm. so 

H 37 yr^>-\\ IEEE yisY-^X f^Jui/ 
V^~X 3^ m4# 4^ 348--650H: "Connectio 
n loss reduction by thermally-diffused expanded co 
re fiber" , IEEE Photonics technology letters Vol. 
3 No. 4 April. 1991 pp.348-350. #Bg) , KAn^^ 
7r'f A'l 1 tWDM7r-f A':<f>yr^5*?ttt-<^-=Jr 

5dBSJKi:t^>:, 40 

[0033] meffl^tstti. r=7^i^\^-^hm&y >y 

\\Mityr-i>^(^9mLWm0.^'^hh n^x: 
W^-fh-i V-J-^ J^ii^}'0 { I nGaAs) US 

2S:fflv^^. ;(^^«c*x*-;l/2oatl;>j{i, 

SS2 0 0mAcO:®-&t'8 0mWT$)ofc. Iilfi3t<7)^;g 

S:S»^S;t4^>. CO^(*:^:i^'a-;l^2O2^c0til:^jS: 

llft^figtcj; ij^jftL^t. ai:^{i 1 2 0 mW 

t^r-^/i. fi-t*5:Mlt1-|.Ml 0 1 LT- ^:R1 . 0 
17Sifl.25-1.35/x m-CeOSftf^i^'Q 8%f J) 50 



#^¥6-3 24368 

6 

mm.mm%m:i] <y7*5Jiat«s^«t^. 

[ 0 0 3 4 ] 04 . 0 1 <7)Sii6^J 1 \z7h-t^(n>wmt 

mmzmhmm'wm.<m'mm:^-t'mhh , 

ft^?S*^1.3/imit. <t^7t5S«!Sr-4 5dB 
m L:it. fc<7)fct0c07 ■y-ft:!t5l7 r >'•^^OSI^^M*^ 
3 0dBgJKt'i>l.(CiKt>4.-f. 2-:-<^^^*i£^>''jL 
-^P 2 *»4 i!0®ejfe<05|jK<?)^** 2 0 0 m WtfO fc # 13 
fi-^^lJ#5 2dB^||^L/c, 

[ 0 0 3 5 ] ii5f4. 0 1 mmm i t*-r^«offi^ 
^i■^®S(4-?•^^•?^^o^*T'^5^^-4 5 d Bms^t-j) 
ttsr2oomwtuc. m^mmvmmm.^\. 

3nmX^^il. ii(i#«{44 0nm-CJ>-ofe. 
[0036] *||M^J 1 03t7 T A-ti1i^c7)||®^s 
1 0 3 \,Zi^^Pm.(ryjt yrA) N'tiS2lc7)||ii«gm t it 
03lct5V^T. 7ttiiliffl7T'fA'8tt. Ililfe0ij 
1 t'fflV>;^ct<?)i:|Bl«c07 7-fb!|457r-^VN'!&fflV»TV^ 
I.. y-j'myyAi^cmmt. «An:5^7T^A'l 
lS::frLT 1.0 1 7/1 . 3//mWDM60?t7r^ 

>yr9 5^-&»9ea}*jK-htfi^$nTv^i,. %yr 

^j<^f]-/yv'b(r>\.o\i tJ.^X-hif^-v\iz\t^ His 

C^J 1 t-ffl »r t CO t |Siaic^>^ft^ 2 *i 2 

^^fig^fiJtm, Sfi^SixTV^I,. 7r^A';«fy7'7 5 
0 1 . 3 ;u mA:*]^- hcoM-^r?: A:']ffl^M*7 r ^ ^-N' 
6. tpfr:Jrw43t7^yv-^'9^:fru-c{fi:'3fi-^ffl 
%yr'\>^l\z\m-tl,. 

[ 0 0 3 7 ] 0 6 14 . ^C7)3t7 r •< XHm^zmh 

00mW<0fc#. 3tti1i7T-Y>'N*c0flJf|{42 8dBS« 

[0038] Ii©t^ig2:±«fl.t. 30dB 

K)Lhai*St#^^.ni.*^ 7-y-fk!R!i7r'f>'N'OSSt« 
*St43 0dBgS-C'$)-?^>:/-^!i6|&|gL.TL^o>t. 
^ 0 . ;c0^iTSStiU-ti--g.fc»cf W#{4 2 8 d BfJ) 
0 s RltM«:a3 0 d Baii<7)*iJ#$:#&i tf4^IE 
•CftS. fflESSfe^llHCifc'^T, iiliSd* ( 1 m 

"^(mmmsx'i^hh.h'm) ti^m/2w^x:hh 

[0039] {mmm2 ) 02(4. ^%mcomnm2co 
^yr^f'^mmcomm&i^'mThh. 

[0 04 0] 3^^JIM203t7r'f A'JifliS<4, 02t 
TTitXoiz. 4;K-hSr*-t-5-»f-^aU'-:J'lcO;K- 
h*n a^l b^l c^l d-»l aO)B-C«gg§iX-CV> 

[0 04 1 ] *r-M aa4A:^Kt#ffl3e7r'f A'6, 
1 d W4ffi:>Hi#ffl3fe7r-f >'N'7*>'«g?§n-CV^ 



09/05/2004, EAST Version: 1.4.1 



(5) 

7 

S . M hRt/Tfi- h 1 c iZHmmy 7 -Y A'8 

5 0 d m^nx'hh . 

[00 4 2] -?-ixm3t«^ffl7r-^>'N'8aatX8b<7) 
V^^rV^*s?ir0 7;?**l»§n. 3Syie«7r'fA'8a 10 

St/ 8 b «io«:/D v^t^ T<D&.miJ^-Wrri i a 

[ 0 0 4 3 ] 7l£ti1@ffl7 T ''N'8 aAl/S b Wia rtC 
X/Pt'-^i^ (Er)S:100ppm. wtjaPL/iS i 

tfOib®tlT$M1.0%. ;&«yhJr7J!S:^ilj«m-C*> 

s , mmfnmnzii i n g a a s ^M^^FttJt i^- 

i''A-;i/2<?)ffiai* 5 0 mw*>'#^,ii|. . mmzli. 1 

2S:ffll^/i. IM*#Jili{i0.9 8>umTOSia^*i 
9 8%tiS[* 1 . 5~ 1 . 6;u m-reORIt^g 8%TJ> 
S. 

C 0 0 4 4 ] 07 {i, 02«7)||SIM2 tc^^^colieje 

mmi i.ssumx'h^ Mm^^mt- 4 5 d b 
mX'»)i. ^^W'ti^'^~/\^2<r)mx-<^m&^m<n^ 
if*^ 5 0 mW(?)j^-&fc. □ ^</)mmmMifi- 5 0 

mmmuz. 30 

[ 0 0 4 5 ] 08{±. H2«0||ifeW2lC^«<016H^IJ 

^fl5 OmWt L;t, ft-f3e^mii3*>tfia-4 5 dB 
mggT'*)of^. fc'cli-f 3Kfllf#{4l . 5 3 3 /iinT# 
htl. 80dBt'l)-5Jt. 

[00461 JiLhcOlKB^*>^>^:)*»l. J; d iz. *||jteM 1 
[0 0 47] tfz. -9"-^ A k-^-ti OfflSiO^lMli 40 

[0048] tfz. i}F^Jk:^yxim\^x^mmmy 
^^i:m^^?>mi.zm^x<^Riifmsuzmmm 
mm-t& w b x'±mmaxm±com^tm^T^ 

[0049] -t^xhh. *^BHt ititf . rn^lty 7 



#M¥6-3 24368 

8 

mth^izW^]^X LtotzMz%W:'%^j:i)^'>tzK 

^sim.m.^mx.hmm'\%hzhX'th. m-. 7r-< 
tte^^wr^"^. mm^(^%yr^j<!^mmzi,i,K 

[ 0 0 5 0 ] lyji, :^m^mm\>zm-s%mmm 
^nLtz¥. *^BS{i. -mimm\>zwi^^Kti,<r>x'ii 

[005 1 J 

<7)T. 3tti<iffl7 r •< ^^^<rymj^x<r)mwmm± 

{oo5 2\tfz. ^^%mity r ^ ^^mmtiwsL 

tmMztf-^x^^hfz^. wmmmnm^^ 
{zmji^i^zii^x 2 mzf^i . 

[0053] tfz. iU'-^'A^':^[SHtSr to/c 

3ff>iii-v[zim^titzmm\y7^mx'm. 
thm^^fifzufmia^^ifis 2(r)if.-v[zmmixtz 
mmy7^^^^Bmh<r>i±ii>hzbifiX'%. - 

[011 *^j«5iifii5!i 1 n^y r ^ mws^<nim 

[02] ^mi'n(r>%mm2(n%y7^mm<r>'m 

[03 ] m^^yT^mw^^mm^-m. 
[04 ] 2|s^0ij 1 iizmm<r>m<mmmm. 

[05 ] 3ts:^ifei5ii 1 izmt^mmm^mm. 

[06 ] «!*<0iK7 r-f Ali6S§Hfc{t§W#«ja@ 

[07 ] :*^0i2 t^fc^ts^^J^#<^l8Ie3E5SSflSc»^^ 
[081 ^^^miizanrnwrm^m^'s. 

^fig^v^A-zK 4-AyHA'j^7-<;l'i'. 5-3t7r 
^A;{?.yr7, 6-A:'3fi^ffl5t7r^^N\ 7-ai:']fi 

U-^. 10-m. 1 l-iftAn:53?7r'f>'N'. 



09/05/2004, EAST Version: 1.4.1 



(6) 



#^^6-324368 



[121] 



im2] 



mi 



eb 



la, lb,lc, Id-jK-h 




\2 

^2 



1b eb 



[041 



^ 5 _ 
2 



11 



g|3 



11 




100 200 

a&)igMeo^»f (idw) 




0£3te91SO^:f (mW) 



09/05/2004, EAST Version: 1.4.1 



(7) 



#^T6-3 24 3 68 



[^7] ms] 



gl.7 ^8 




09/05/2004, EAST Version: 1.4.1 



